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ABSTRACT

Publisher Transmission Cycle Adjustment Method to Reduce
Resource Consumption of MQTT Communication in IoT

Device Environment

YeonJu Lee

Advisor : Prof. Pankoo Kim, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industry Technology

Convergence, Chosun University

IoT (Internet of Things) is an intelligent infrastructure and service technology
that connects all things based on information and communication technology and
exchanges information between people, things, things and things. At present, IoT is
being actively researched and developed in various fields such as big data analysis
through data collection, smart health care, and smart factory. IoT devices applied in
these fields are being transmitted and received in a very limited environment in
order to be applied to various environments. As the hardware technology developed,
IoT devices became smaller and smaller, and the limited computing performance
was achieved. As the existing communication method, TCP and HTTP over it,
were not suitable, a new communication protocol was needed. In this paper, we
propose a new protocol for object-oriented Internet applications such as Message

Queue Telemetry (MQTT) and Constrained Application Protocol (COAP). MQTT is

_Vi_
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a protocol optimized for IoT devices, focusing on low power. Considering that
resource utilization is limited for clients’ application operation, a broker which is a
mediator of communication is installed in order to minimize all resource occupation
occupied by the protocol and a network communication method of a publish /
subscribe structure suitable for a plurality of client connections is applied.

However, if the publish / subscribe structure does not go through any additional
communication, Publisher will not know the broker’'s subscription status at all.
Therefore, even if there is no subscriber to receive data by requesting from the
Broker, continuous transmission continues and unnecessary power consumption
occurs. Therefore, when the Publisher transmits, it 1S necessary to grasp the status
of the broker communication in real time and to control the sending and receiving
period.

In this paper, to solve this problem, we use QoS, which is basically provided by
MQTT, to construct a service node in QoS 0 stage, allowing the Publisher to
receive the communication status of the broker, and only in the QoS 1 stage, The
PUBACK packet is partially modified to allow the Publisher to know the status of
the Broker through the PUBACK packet returned when it is transmitted. The
purpose of this method is to reduce unnecessary consumption of power by enabling
Publisher to adjust Publisher 's transmission period according to broker’ s
Subscribe status.

Since the ACK packet does not exist in QoS 0, the service node is implemented
using Nodejs because the new communication means was needed, so that the
Publisher can receive the data from the Web and know the communication status
of the Broker .

In the first stage of QoS, the structure of the PUBACK packet returned when
transmitting and receiving is changed, and the information i1s stored in the new
byte space added, allowing the Publisher to recognize the communication status of
the broker. The PUBACK packet having the existing 2-byte fixed header is added
with a flag indicating the presence or absence of the Topic to be sent and received
in a total of 3 bytes.

Direct testing was performed by applying the proposed method according to QoS.

- Vil -
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According to the QoS, the transmission cycle of the Publisher is changed from 4
sec to 1.0 sec, 2.0 sec, 3.0 sec and 4.0 sec depending on the presence or absence of
the recipient, and the CPU occupancy rate and the consumed current of the
corresponding IoT equipment are measured and reduced I could confirm. Also,
considering that the proposed method may be less effective than the conventional
method, we measured the data transmission delay time, the current consumption
and the data loss and compared them, and it was confirmed that there is no big
difference to affect the data transmission / reception.

Reducing the unnecessary power consumption of these publishers is expected to
help improve the performance of IoT devices with limited computing environments.
Future research will focus on communication types that are better suited for
limited computing environments by testing communication reliability in extreme

hardware environments.
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A. MQTT
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4. MQTT dlol8 SR 24

Bit 7 6 5 4 3 2 1 0
MQTT Control
Bytel Packet type (4) Reserved
Byte2 Remaining Length
[ 2-5] MQTT2] 43t
Byte1 | Message Type DUP QoS Level RETAIN

Byte 2 Remaining Length (1 - 4 bytes)

Byte 3
Optional: Variable Length Header
Byte n
Byte n+1
Olptional: Variable Length Message Payload
Byte m
[2™ 2-6] MQTT Control Packet A +%
[1% 2-5]& MQTT S413z1e] nA3uE ety ok AF=Ed8Hd 849 &
A wiEel] YasgE Fol7] ek &l & wig- ket Y E A A Tt d
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= A A E o9
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Name Direction of flow Description
Reserved Forbidden Reserved
i Client request to
CONMNECT Client to Server
connect to Server
) Connect
CONNACK Server to Client
acknowledgment
Client to Server or )
PUBLISH 3 . Publish message
Server to Client
Client to Server or Publish
PUBACK _
Server to Client acknowledgment
’ Publish received
Client to Server or )
PUBREC _ (assured delivery
Server to Client
part 1)
) ) Publish release
Client to Server or )
PUBREL - (assured delivery
Server to Client
part 2)
i Publish complete
Client to Server or :
PUBCOMP ) (assured delivery
Server to Client
part 3)
; Client subscribe
SUBSCRIBE Client to Server
request
: Subscribe
SUBACK Server to Client
acknowledgment
UNSUBSCRIBE Client to Server  Unsubscribe request
; Unsubscribe
UNSUBACK Server to Client
acknowledgment
PINGREQ Client to Server PING request
PINGRESP Server to Client PING response
) Client is
DISCONNECT Client to Server : )
disconnecting
Reserved 15 Forbidden Reserved

[2¥ 2-7] MQTT Control type 3 2E
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B. WebSocket
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= As = dnol

rr

%

%0,
o

Polling ]

[ Web Sockets ]
WebSocket

Tama S0ma 1O 150ms 200m= 250ma S

[1¥ 2-8] 7] Ajax Polling®} Websocket H] L
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HTTP 1

Can we upgrade to WebSocket?
I want to talk to me as well!!

Collection @ chosun

HTTP 101

Yes! Talk WebSocket to me!

WebSocket

here's a frame

WebSocket

here's a frame

Close connection

[728] 2-9] Websocket &4l 7]& g
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C. MQTT A%l &3 7|& dF

J. H. Kime] aAF9A+= MQTTS Read/Write #Ao &85 += WAA7F glopd
=483 F4 FrUF JAdEe= A sty flste] Agtsts =% MARL
(Multi-Agent-Reinforcement Learning)& &-83}o] tinfo| 252 ALE dHS 7] A g
Foz oFsto] AR ¢S -3 WS AP AT g H C. Joo o
TAAE MQTTOAN T wdoe] zte= F718 wAIX] AFEALS mds7] 9§
QoS# ™, HWAIA] Atolz) o] Jh FAl wiA T3 A wAIA AESFTIE Ws)
AA FAEs S48 olF EUE dHoly dEF71E AAst] & adajordd
AVEFES AlA S THI2]

S. H. Kim¢] Aol = b A AHERIEU Y FHES HOH MQTT”7|¥ro = |

q

l

=

o FH &7

s °]
B oo 27] widd AF &S ZA7F B o= A=H J’ﬂr‘%é‘}-‘ﬂ A S

AANA olol Ao TE AMEQHU ZZEFA MQTTS Web Sockets 283}
of AFaes Mdsdda g4 e A=ddEd F9F 75 £ Adsin
[13].

S. J. Kim¢] d7elA = Agd UEYA A9 tufo]~ F4l
skl MQTTE AH&3dk= FAIOlARE HlolE] HdFol] that a9 A
3hA] kol EAH T [oTAH o429 Quality of ServiceE A
AA st MQTToll A thefgk ToTA B 29 dw9E 1dstr] 98t wm=oA
MQTT®S A8t $Hdes Sd21E F7tstel WAAE HAE38H, Brokerol A+
s WA Ao thgk S-HeE Gt AR APt WAL E =& I T
A A FHAol tigk s AMekS Al A S TH14].

S, W. Kang/] Aol M= ghz=uglgto] A A AT AFEEE MQTT Z2EF

54 dgardd dia] vztety] wiEel ofe gk ouA E&A
- - Tagk olgrgbal Awatdnh oo AFEQIEU st=dlo] EHEFOoE I A}
|5 = gz gtolol A MQTTY HolE &40 thekst &4 A5s At
of & AYARE FA s A5k THI5]

[oT AlAe] doly A FEE Fol7] 93 Wetoz S, ] Leed ATolAE B
ZRZEZ MQTTE o]&3ste] AlA w==fo] HUle HolHE HAstste] Edg &

of
i
By
o
rr
r
juio)
o

l
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S48 =9+ Broker/HA S Aetstdtt. MQTToA AA ==7F Bl HolHE
%_

5 oAYE Wzls ws W LI el

Aoz AFAA g dAstE doly FItE Qg &4
ojtf Al = As7] fsted Yue Ma® dgelA= AHU EfIS FA4HAT)
1t RocketMQol MQTTE FH&Este] &2 2243 HAAzr s8] 545 711
MQTT Z2EZ wAA FA MW E F-dstATH17].

AFEQIEY 8 Z2EF A2 MQTT9 CoaP7t &istal ok S2le 2%
m]-$- FAFSE7] wlitol Thangavel, Dinesh® 7oA = WSN 3HeolA MQTTSH
CoAPE %/\]Oﬂ Adste s &% rlEdols T8l HEES 3 & Z2EZ

=
= AYS YA oIR8l HEE 23 MQTTZF Coapk.th
H =

SIHUIE AL HTTPEZEZo| A ulst QAT IoTA Aol Az} AXHA o]o] A
M2 Z2EZo| gt =97t o]Fofx 1 Ut} 7]E [PHEH = [oTe A&
Q.
[e)

stk 8
) FA7F At} o] Tetsuya Yokotanie] A-olA = HTTPZ} IoT &4 &
2w HdsAs 7 7] "ol olE AAAHA FAFoZ oy flste] 7]E

o

HITPE2EZ¢ MQTTERESS YE D 9ol ZwolA vapse shach
St IoT Yuol~ 4 37 A MQTT7F HTTPE Y Hat 30%7+H B 24
g AR e B4 S92l

off
1S/

o

_’Ié_
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II. QoSd W= Publish F7] =4 {4

A. Publisher® Brokerd &4 A3t

=
D)
—
—
1o
of
>
4
N
rlr
)—U
c

=5
=
=
(@)

=

S
e
oS

=
(@)

=

=
X
N
4b
a
o
fr
=,
o
AW
il
e
ok
o%
o
fr
of

2Red AR2RE BYAAGE AL AFFHAT B FAME A4 A
£5) MQTTS $54 #4¢ soleln w@ ojya Fejz Fage] wastex I
SEIECE

A =7 = MQTT Broker7b 9 5 ofokdteh. [1™ 3-1]2 BrokerE 1883W
ES ARt ddstes s g9 & F Utk U3 Broker25-FH HoHE W&
Subscribers S Ea|okstt}. [29 3-2]% Subscriber’} BrokerZ U|o]E A& 2%
st A&eln [1¥ 3-3]& §3l 83 4159 mosqsub:17856-chosun-PCet= ID
9} hellogl= TopicS AFE3ttE AHO] T 50| o]Fo HS & 4+ 9t

FRA7Y S Eo] HA oY Publisher7t dloly dAEE& slloF b= Z#olth [2€
3-4]% Publisher”} Broker® Hellog}= Topic¥} higls WA A E Hola] HAEsls= 3}
Holtl, A4S WS Broker: ZHIE Topico] ¥ dlE= SubscriberEol Al HolHE

WA o] [1¥ 3-5]9) A4 Received PUBLISH®} Sending PUBLISH7} 5 A]o '+

hyA

!

)

O:

AeteE Ador 4 4 vt mosqpub:17720-chosun-PC#&= IDE 714 Publisher®
2E dolg 7t gkor Ao 5EFHAW Subscriber?! mosgsub:17856-chosun-PCZ %
Aol HPEeS gl & 5 Atk BrokerZ F41& 873 Subscriber= Topic©]

1 A & AFg HolBE FAISHA H [1H3-6]A49 hitte HAAE F4 &

3-71& EW Subscriber’} 41 A4S F@3o] BrokerA W ol ‘socker error on client
mosqgsub:17856—-chosun—-PC, disconnecting.’©] ™A A7} &&= A}, A broekrol <=

Al S o]l gltbes xdo|th o] w [1¥ 3-8]914 S =% Subscriber’l §le

_’|7_
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Brokerel Publisher’} Ho|ElE HEetA 2 45 ofFd o]4 jlo] dFo] A& H+=
AE 9 & & vk BF Ao 3t AT A kA v BrokerZ dEo] o]
Fo] At} ol FAAT) gle A3 AT F212= Brokere] A3S Q1AsHA] HEs)

ot za

yu A O8
(i
Sh!
o
o
rlr
o,
AV
e
=
O
—
—
10,
(i
(i<}
fo
rok
oX,
olr
>
ol
L
x,
HiL
b
td
il
ok
N
=)
B
o
ol
Jo

[}
4 AE wAY dolHE A% & F Ut
YA ACKIZ o] W= EA5HA] Z& QoS 0olX+= AH|2= ==& F7hsto] &A1
2 adE wAow ARAYT QoS 1914 PUBACK AAL S48 #e A

BN 2|5 CWWindowsWsystem32%omad exe - mosguitto -v l_':'_'._E.‘_Iﬂ

1548952828 mosguitto version 1.4.15 terminating

c:WProgram Files (xB6)Wmosquitto>mosquitto -—w
1548952822 mosquitto version 1.4.15 <build date 28-82-/2818 16:81:56.25> startin

23 H :ing default config.
wening ipvbe listen socket on port 1883,
141ﬁ?qrﬂ/“~ Opening ipuv4 listen socket on port 18B83.

[2™ 3-1] MQTT BrokerA® 1833 ¥ E 23

B ZHE| A CwwWindowswsystem32Wemd. exe - mosguitto subexe -h 137001 -t heflo |.E|E‘-E_?-J

IP:127.00.1 / TOPIC : hello / Broker0j] 1 & £

[721¥ 3-2] Subscriber’} MQTT Brokero] +% 24

_’|8_
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Mew connection from 12%7.8.H.1 on port v
Hew client connected from 127.8.08.1 as mosgsubil7856—chosun—-PC <cl.

Sending CONNACK to mosgsubil?856-—chosun—-PC <B. @>

R ived SUBSCRIBE from mosqgsubil?856—chosun-PC
helle <{GoS B>

mosgsuhil17856—chosun—PC B hello

Sending SUBACK to mosgsubil?856-chosun—-PC

[2¥] 3-3] MQTT Broker7} Subscriber &% <l

r

BN 22| FE CWWindowsWisystem32¥%emd.exe |.£|ﬁj
c :WProgram Files (xB6>Wmosguitto>mosguitto_pub.exe —h 127.8.8.1 —t hello —n hi

I IP:127.0.0.1 / TOPIC : hello /f Message : hi T= I

[29 3-4] Publisher’} MQTT Broker= H|o]H %%

| R CHAWindowsWsystem32%emd.exe - mosguitto v ==l

New connecti 3 B.1 on port 1883.
127.8.8.1 as mosg

gB/ vB, mB, ‘hell|

helle’.

1540952233 : sun—PC {(d@, B, rB,. mB,. 'hell

o’, ... €2 bytes>>

1540952233: Sending PUBLISH to mosgqsubil?856—chosun-PC (dB, B, »B, mB, ‘hello’.,
== €2 hytes)>

1540952233: Received DISCONNECT from mosgpubil??2@-chosun—-PC

1540952233 Client mosqpubhil??72B8—chosun—PC disconnected.

[2¥ 3-5] MQTT Broker? dolg 4 2 A%
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B TS| AE C¥wWindowswseystem3Zwomd.exe - mosguitto_subexe -h 127001 -t hello = [ =) S

c:WProgram Files (xB6)Wmosquitto’mosquitto_sub.exe —h 127.8.8.1 -t hello

hi

[72¥] 3-6] Subscriber Ho|E <=4l

BN 2| Ak C¥Windowstsystem32#cmd.exe - mosquitto -v |L@hﬁ

1548952233 New connection from 127.8.8.1 on port 1883.
1540952233: New client connected from 127.0.8.1 as mosqpubil??2@8-chosun-PC <ci.
k68> .
1548952233: Sending CONNACK to mosqpubil?728-chosun—PC (B, 8>
: Received PUBLISH from mosgpubil?72@8-chosun-PC <d8, ¢B. v8, mB,. *hell
bhytes)>
: Sending PUBLISH to mosgsubil?856-chosun—-PC <(dB@,. B, v8, mB,. "hello’.
. €2 hytes)>
1540952233: Received DISCONNECT from mosgpubil??72@-chosun—PC
1548952233: Client mosqpubil??2B8-chosun—-PC disconnected.
1540952259: Received PINGREQ from subi17856-chosun-PC
59: Sending PINGRESP to m ?7856—chosun-PC
: Received PINGREQ from m ubi17856-chosun-PC
: Sending PINGRESP to mosqgsubil?856—chosun—-PC

: Socket error on client mosqsubil?856-chosun-PC. disconnecting.

disconnecting.

[2¥8 3-7] MQTT Brokerol 4] Subscriber Hl°o]E G4 A4 o &<l

22| Ak C¥WindowsHsystem32#¥cmd.exe - mosguitto -v mlﬁ

1540952339: Socket error on client mosqgsubil?856-—chosun—PC, disconnecting. -
1548952366: New connection from 127.0.8.1 on port 1883.

1540952366 New client connected from 127.8.8.1 as mosqpubil9556—chosun—-PC <(cl.
k68> .

1540952366 : Sending CONNACK to mosqpubil9556—chosun—-PC (B, 8>

1548952366: Received PUBLISH from mosqpubil9?556—chosun—PC (dB, B, »B,. mB,. ’hell
0’, ... €2 bytes))

1540952366 Received DISCONNECT from mosgpubil9556-chosun-PC

1LO9U754L3bb - Lllent MOSgpupil¥YooOb—chosun—ru aisconnected.

[1¥ 3-8] Subscriber?] Al T Fo = do]g 2l
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B. QoS 02 A A AMHlE ==& ©|&% Publisher F7]

4 By

QoS 097 oA &= ©lo]lHE UDP ZR2EZ3 fAlaA 28 Ao] o wako
gt ol 21 d WAl Publisher®] "ol AE Al BAst= Fos 29 + A
2 AR WA oA ACK#| Zl o] EAleHA] ol dolH o Alde virke
Atk ol gk x4 Brokeroto BEE Fiut7] S E F7AQ E
Yol dFol7] ufitol

A

] i =
BrokerZ 78 &4l A& S F s gk

H =RoNE dF9 AMH|A :=t=Z F=359] Publisher’}t

(218 3-9]%= QoS 0¢-Aol A Publisher’} BrokerZ%-E AHRE d= A& fjgFz o

2 X383 agoltf, AulA =8 =33 Brokers WebSocketS o] &3}
A

] 2 Subscriber£9 Topicd o}old]F4 2L F7|X o7 ALt

1t
2

AE%o] A3t Subscriber

dlolelsl AlA Ao Aulx

A= e
Publisher’} A3 woith HTML 34 S 53] JHE 7P A 212 AF3to whet

AES THeAY =718 WA s [ 3-101% BrokerollA AH]2= === Json3

HE AsE JRE FX ofolujF g 7hdsiA EZHAIZ o)A o A]e]t} Json
TZ = topicZt Subscriberd] ofeo]gE <l 3 4 Qlr}. Publishere o] 3 HHE
HTML parserg ©]-&sto] AH]AwEo] Ql= HolHE 7H4 & & JEs St

Service Node
(Nodejs)

WebSocket
(Json)

Subscriber

List
Publisher QoS 0 MQTT Broker
Publisher M
Publisher

[29 3-9] QoS OdtAlol M o] HdF F7] =4 W

_2’|_
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< C @ 127.001:3001
[{'test""127.0.0.1","sub1""117.16.23.201","home1":"117.16.23.200'H

[29 3-10] Json HlolH %9 3tH

C. QoS 124 9Aq PUBACKH AL o]&3 Publisher F7]

z4d W

Qos 19A= 0dAI< &8 deoly d% Al PUBACKEHE #7l& ol dlojg A
& 0 & 5 UA sAA 2FEAEES =2 W2Aolth o= Publisher®t Broker7}
HE WF & F e Fdo® AFS 2 F 7] "ol PUBACK #71& o] &35t
Broker2 -8 X =5

[29 3-111& Aotst= Wyl dAAQl FxXo|t} Brokeri= Subscribergo] 34
g o] A TS wE9] TopicH Subscriber Bl2EE A3 dlolE 7t FAdlS
W HZo e AHRE sfFlel FIE IvpolES Fite] AHEE Hol wWHEET
Publisher= o8& 1481 WasE PUBACKA A 3wlA volee] 4ns
Zoto] dA B2E 5 E At dAE FUIE 24 "k & =folA s 36t

o] E 9] Topic Presence Message =@ 1+ Boolean® o2 43t True &2 False

do
11—

o

ol

[ 3-1]1% [ 3-2]= 719 PUBACK# Al Al MiA nlo]E F3te] Z#H1E F
7vak7] d3 35 xdS Zlolth Qos 1949 PUBACK#HZ A ZE#H1E F71314
Publisher”} Broker® % E] Subscriberd »& %

(27 3-12]1%= 44 ¥ PUBACKI AL F44lo
o2 #F33 sZE%o|tl Broker: Publisher7} $418F dolEoA Topics 33}
3l Topicell thgt WA A& 421 WS Subscriber’t &89S % 9o PUBACK®
Zlol True#ts Boolean® o.& HFstal F£Ho] gls wole falsedts AAste] 37

S AE3ch HistE = 718 2S Publishers A& o] Booleangkoll webA W 3}sk

|
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N
N
il
it

ftlo
BN
i
ot
Suppy )

‘ Publisher

s

3ta1 AlE PUBACK®|Z! 9] Booleangkoll uwhef

Topic
storage

A

=

o

g 7] ghe®

Subscriber

Subscriber

{ ‘ MQTT Broker '
Publisher PUBACK ‘
Publisher | pusack Subscriber
\ Subscriber
[2% 3-11] QoS 1eAlell A o dAE F7] =4 W
[ 3-1] 9ut4 el PUBACK 7
Bit 7 6 5 4 3 2 1 0
MQTT Control
Bytel Packet type (4) Reserved
Byte2 Remaining Length
[% 3-2] 43 PUBACK A
Bit 7 6 5 4 3 2 1 0
MQTT Control
Bytel Packet type (4) Reserved
Byte2 Remaining Length
Byte3 Topic Presence Message (boolean)

Collection @ chosun
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- MQTT
Publisher @ Broker =
Broker2 H|O|E{ ™ &
H& F7] 0.5sec
Subscriber?| Topic# 0] [t}
Fst ACKTZ] S
Sl Topic T=LXFHE Al
True M (Boolean)
ACKE|Z £M &
BrokerE H|O|E| M&(F7| HE)
HE F7] 3.0sec
(19 3-12] 4% A S &3 Publisher 5741 ¥

Collection @ chosun
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2 Fol| A= Publisher®] F7]d W& CPUMRF&I lIoTHulo] 29 ARAFHFS FH
A8 = [F 4-119 o] AHl2 w=E% NodejsE AHE38t9la HTML 34

Jsoup ZFelE &g E A3t MQTT Broker= Eclipse Jee Photon3F74 ol A JAVA7Z| |t
QEAh2 A3t Broker?l MosquetteE o83 WHET2E 4389 3[21], MQTT Client
© paho MQTT clients &3 TdstdvH22l As H7HE 918 IoTHwulo| =&
RASPBIAN 4.14% 4 2] Raspberry Pi 3 Model BE AF-&83}a1 RCPUE o]&3] CPUHR&
I HEME Y2 ARAFES S

Ao AFEE BE PCES Windows 7 Enterprise 64°]1E A A2t Intel(R)
Core(TM) i5-6500 CPU @ 3.20GHz X2 AM|A 7oA 8= At

rok
=

[% 4-1] H2E &=

Test tool
MQTT Broker Mosquette
MQTT Clinet Paho MQTT Client

Raspberry Pi 3 Model B

IoT Devi
0L Levice (RASPBIAN 4.14)

Measurement Tools RCPU
Development Tools Eclipse Jee Photon
Service node Nodejs
Java HTML parser Jsoup
- 25 -
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B. QoS 0249 HX2E Fx

=
1
b
[t
ftl
4z
Anj
o
o,
nj
il
N
2
to
N
R=)
Mo
-3
=
ftl
Mo
f
>,
N
L
o,
o
N
(it
O U
fuj
o,
£
re
)
e

< Publisher7} o} th49] Publisher”} Brokerel] $4ls Xddst=d dsF5AHES 2 &
o Publishers & HZEE gttt AH]E === Nodejs®= Tk
WebSocketS &3l Hlo|EE FA187] 918 WebSocket APIE AFE3FS T A HAEZQ]
AA Al G2+ Broker ™7l 7|25 oz Mu]2~ o] WebSocketg 53 Subscriber
2] olo]T] e} topicHEE jsonFH 2 X EHH o5 HAEdle] JHo]E Al 7It}. Publisher 7]
55 3} Raspberry Pi7t A437] A Web Pagef-8 FA1x A HE HTML parsing<
3l b4 ear A3 ghol wel Broker® AEd FUIE AW §F AT A5E o)y

= I & Subscriberel] o]ojA A=)

Publisher(Raspberry Pi 3)
i Web parsing

i<

Transmission after
web parsing

Broker(windows 7) We(l?soc)ket Sgrvice Node (nodejs)
json

ndows#system32wcmd.exe - node testjs

[Z29] 4-1] QoS 0HAI A 9] HAE 3%
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C. QoS 124y HE2E FX

QoS 197= 7]=2¢] PUBACK # 71l 1HlolE &9 HAHE F7letddth. F7F4< &
AV o] g7l wiwel xR [2E 4-2]0F Zeo] nlud rdsit. AA HEE xR
Publisher 7]5< 3}+= Raspberry Pi7} Brokers ¥ 2 dlolE]E A% 3sta1 PUBACK 7S
FAl 8 FH S Sl QoS 19hAl # A S v Broker:= A Subscribere] #AEE EH9I
dtal Aol wel 4% PUBACK #izlol AEE wob WAzt ZAis e
Publisher+= F715 €8HAl Z2A4skAl €t} o] Wy mgh dHolE F54Al BluiEA s 93]

@2 Publishers &3] $41 HAEE s

QoS 1-step

L. 1 byte added
message transmission

PUBACK packet

154
1540881841
1548881841

[Z29] 4-2] QoS 1A A9 HAE %
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D. A% H7}

1. QoS 0FAANA AHAF F7]o & CPUANEE 2 AFLE

1.0sec, 2.0sec, 3.0sec, 4.0sec & 47MA| = A3l HAE

4 4-4]& PubhsherJ F7lo WE CPUAT
4-319] 0.19A+= o} % FS 2

ol & 5 Atk o) e =4

A mesok & Abaol

o

C)
buge wAGAY, 45 2 1A A C
1

[ 4-2] QoS 0vtA] CPUAIE & 9 AFARYG =4 HAAE

(After cycle change)

Value
Topic “Cycle”

Number of transmissions .
(Before cycle change) 500 time
Number of transmissions 500 time

Transmission Message

“hello Sensor”
(12byte)

Transmission Frequency
(Before / After)

0.5sec / 1.0sec, 2.0sec,
3.0sec, 4.0sec

Parsing Data

{"test : 192.168.0.1¢,
“testl : 192.168.0.27,
“test2 : 192.168.0.3”}

_28_
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QoS 02| 7|0 M} E ARTRE

1A

0.8A

0.68A

0.6A

0.4A

0.2A

0A
0.5 Sec 1.0 Sec 2.0 Sec 3.0 Sec 4.0 Sec
[29 4-3] QoS 04| Publisher?] F=7]o] w& d& Lxrwk W3}

QoS 02| F7|0f| [}E CPU AIE2E

100%

80%

60%

49%

40%

20%

0%
0.5 Sec 1.0 Sec 2.0 Sec 3.0 Sec 4.0 Sec
[Z29] 4-4] QoS 04l Publishere] 7] & CPU Al-&%& W3}
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2
S
b
!

2. QoS 1@ A A A% F7]d @& CPUAEE %
QoS 19 Ao = Ay} 22 WA o=R CPUASET AfFa g
o} 2ol QoS 1AM E F 1000315 WAEataon F7] W
Ak [29 4-519F [ 4-6]2 Publisher?] F7]o w& CPU
g 1gizolth QoS 19AAE F717F W7 HWA CPUA

ol
o
N

i
N ol
ol
o -
[ N
S L
5 1
of fox

(nj% 2 M ol

o 4?
o

2

<
[s3e}
&t
o)
k=3

bR

o
[
1M
D
o,
N
|\t

S Ae %A @ & QoA

N = u

Value
Topic “Cycle”
Number of
transmissions 500 time
(Before cycle change)
Number of
transmissions 500 time
(After cycle change)
Transmission “hello Sensor”
Message (12byte)
Transmission 0.5sec / 1.0sec, 2.0sec,
Frequency 3.0sec, 4.0sec
(Before / After) ' ro
Added packet data Boolean (1byte)
- 30 -
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QoS 19| 7|0 W}E ARHFE

1A

0.81A

0.8A

0.6A

0.4A

0.2A 0.19A
StESIof 7|2

40 HEZY

0A
0.5 Sec 1.0 Sec 2.0 Sec 3.0 Sec 4.0 Sec

[2¥ 4-5] QoS 197 Publisher®] F7]ol wt& d¥ AxwF W3}

QoS 19| F7|0f [}E CPU AIEE

100%
80%

60% 57%

40%

20%

0%
0.5 Sec 1.0 Sec 2.0 Sec 3.0 Sec 4.0 Sec
[Z29] 4-6] QoS 194l Publishere] 7] & CPU Al-&%& W3}
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3. QoS 024 HolE 54 H2E

[ 4-4] QoS 0&tAl 4 HAE A%

Value
Topic “SensorTest”
Number of 3000 times
transmissions
Transmission “hello Sensor”
Message (12byte)
Transmission
1.0 sec
Frequency
{"test : 192.168.0.1%,
Parsing Data “testl : 192.168.0.27,
“test2 : 192.168.0.3”}

Qos 0THAl:= Publisher”} BrokerZ4-8 dlo|HE 21 & 4 A= Fdo] §l7] wol
MUl =25 FEste] ) S S3 TS Ags) T
F7he ZEAAE AASH7] wiEel CPUZE Agsiordt "H~=7F Srkstt. 1eiA
MQTT®] 71¥ QoS 0GA FFAl2 At WAS A3 QoS 09A &54ls CPUA
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